Deacetylation of diltiazem by rat liver.
The enzyme system mediating the hydrolysis of the calcium antagonist diltiazem to give deacetyldiltiazem was characterized in the rat. Tissue distribution studies showed that the highest level of activity was mainly localized in the microsomal fraction of the liver. Some activity was also detected in the red blood cells. The kinetics of the enzymatic reaction demonstrated that the formation of deacetyldiltiazem increased linearly with time up to 60 min and with protein content up to 7.8 mg. Apparent Km and Vmax values calculated from a Lineweaver-Burk plot were 0.17 X 10(-3) M and 0.013 mumol/mg of protein/min. Mercuric chloride, silver nitrate, and cupric chloride at concentrations of 0.6 X 10(-3) M decreased the diltiazem deacetylase activity to 47%, 24%, and 19%, respectively, as compared to control incubations. At a concentration of 6.7 X 10(-8) M, cadmium sulfate decreased the hydrolysis of diltiazem by 40%, whereas cobaltous sulfate at concentrations of 10(-3) M did not affect the deacetylation activity. The hydrolysis reaction was depressed by the organophosphorus compounds, bis-p-nitrophenylphosphate and diisopropyl fluorophosphate to 31% and 0%, respectively, at concentrations of 10(-6) M. Eserine sulfate at a concentration of 2.2 X 10(-4) M, and disulfiram and aspirin at concentrations of 10(-3) M decreased the diltiazem deacetylase activity to 17%, 71%, and 79%, respectively. Rifampicin and phenacetin at concentrations of 10(-3) M did not inhibit the hydrolysis reaction. In vivo pretreatment of the rats with phenobarbital increased the in vitro diltiazem deacetylase activity 3.2-fold, whereas 3-methylcholanthrene did not affect the enzymatic hydrolysis of diltiazem.